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Background & Objective: Premature Rupture of Membranes (PROM) occurs in 2 to 

3% of pregnancies. Previous evidence suggests that ultrasound markers can be used to 

manage PPROM. The present study was conducted with aim to investigate the role of 

ultrasound markers in managing pregnant women with PROM. 

Materials & Methods: This descriptive-analytical study was conducted in 2022-2024 

on 99 pregnant women diagnosed with PROM at gestational ages of 24 to 34 weeks 

who referred to tertiary hospitals. For all participants, ultrasound parameters including 

biometry, uterine artery Doppler, umbilical cord and Middle Cerebral Artery (MCA), 

Biophysical Profile (BPP), and Amniotic Fluid Index (AFI) were measured at the 

beginning of admission and repeated twice a week. Maternal and neonatal outcomes 

were recorded in a researcher-made checklist. All patient information was analyzed 

using SPSS (version 24) and Chi-square test (for correlation between qualitative 

variables) and T-test (for correlation between quantitative variables). P<0.05 was 

considered statistically significant. 

Results: The mean age of pregnant women was 29.78±6.84 years, with a mean 

gestational age of 31.22±4.23 weeks. The route of delivery was cesarean section in 59 

(59.6%) women.  It was also found that there was a reverse significant relationship 

between the umbilical artery index and first minute (P=0.029) and fifth minute 

(P=0.043) Apgar score. 

Conclusion: In pregnant women with PROM, the ultrasound index of the umbilical 

artery can be used for neonatal outcome management. 
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1. Introduction

Premature Rupture of Membranes (PROM) occurs in 

2 to 3% of pregnancies and is responsible for about 

one-third of preterm labor (1). The prevalence of 

PROM varies in different regions, with Ethiopia 

reporting 13.7%, Uganda 7.5%, Egypt 5.3%, Nigeria 

3.3%, China 2.7%, and United States reporting 1.4% 

(2-5). Various etiologies have been proposed for 

PROM, and chorioamnionitis has been detected in 

more than 50% of cases (2). On the other hand, some 

studies have reported an association between systemic 

infections, including genitourinary tract infections or 

bacterial vaginosis, with an increased risk of PROM 

(3).  

The occurrence of PROM, regardless of its etiology, 

is an important challenge in pregnancy and requires 

fast and timely diagnosis and therapeutic interventions. 

Indeed, appropriate treatment can significantly reduce 

neonatal morbidity and mortality, such as pulmonary 

and cerebral complications (4,5). Pregnant women 

diagnosed with PROM between 24 and 34 weeks of 

gestation should be immediately hospitalized for close 

maternal and fetal monitoring (6). Monitoring markers 

http://jogcr.com/
http://jogcr.com/
https://doi.org/10.24200/jogcr.11.3.224
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0003-3862-2262


225 Ultrasound indicators and PROM 

      Volume 11, March 2026       Journal of Obstetrics, Gynecology and Cancer Research 

can be clinical or non-clinical, such as the presence of 

fever, uterine tenderness, vaginal discharge, 

tachycardia (maternal or fetal), leukocytosis, positive 

nitrazine, or the Ferning or AmniSure test, which have 

low sensitivity and increase the risk of infection (7).  

The ultrasound markers may be helpful for 

increasing sensitivity. The most important ultrasound 

markers include Nonstress Test (NST), Biophysical 

Profile (BPP) (which assesses Fetal tone, movements, 

and breathing movements, as well as amniotic fluid 

volume), umbilical artery Doppler, uterine artery 

Doppler, and cerebral artery Doppler (8-10).  

Given the importance of the issue and the lack of 

sufficient scientific documentation in this regard, the 

present study was performed with aim to investigate 

the role of ultrasound markers in managing pregnant 

women with PROM.   

 

2. Materials and Methods 

This descriptive-analytical study was conducted on 99 

singleton pregnant women diagnosed with PROM 

between 24 and 34 gestational weeks who referred to 

tertiary hospitals affiliated with Tehran University of 

Medical Sciences from March 2022 to March 2024. 

Inclusion criteria were singleton pregnant women 

diagnosed with PROM between 24 and 34 gestational 

weeks. Exclusion criteria were the presence of any 

ongoing maternal infection, underlying maternal diseases, 

uterine artery disorder before the 24th week of pregnancy, 

IUGR or anomalies in fetuses, and the occurrence of 

delivery in less than 48 hours from admission, as well as 

the unwillingness to participate in the study.  

All eligible pregnant women were admitted and 

underwent monitoring with ultrasound parameters, 

including biometry, uterine artery Doppler, umbilical 

  

cord, Middle Cerebral Artery (MCA), Biophysical 

Profile (BPP), and Amniotic Fluid Index (AFI). These 

parameters were evaluated upon admission and then 

repeated twice a week.  

According to the routine protocol, all pregnant women 

received corticosteroids along with antibiotics for 7 days. 

Betamethasone was administered 12 mg orally and 

repeated for 24 hours, followed by antibiotic prescriptions 

of ampicillin 2 g intravenously every 6 hours for 48 hours 

(and then converted to oral ampicillin 500 mg orally every 

6 hours for 5 days), and erythromycin 400 mg orally every 

6 hours for 7 days (11). 

The last ultrasound data was analyzed. Neonatal 

outcomes included umbilical cord PH and Apgar score 

at birth, incidence of sepsis, respiratory distress 

syndrome, neonatal seizures, neonatal intensive care 

unit admission, IVH, or neonatal mortality.  

Data were analyzed using SPSS (Statistical Package 

for Social Science) software (version 24) and 

descriptive statistics, including mean, standard 

deviation and relative frequency. Moreover, Chi-

square test (for correlation between qualitative 

variables) and the T-test (for correlation between 

quantitative variables) were used. P<0.05 was 

considered statistically significant.     
 

3. Results 

Among 99 patients examined, the mean age of 

women was 29.78±6.84 years, and the mean BMI was 

23.63±4.96 kg/m2. The mean number of pregnancies 

was 2.32±1.39 times, and the mean gestational age at 

rupture of membranes was 32.28±4.30 weeks. The 

mean umbilical artery index was 1.12±0.34, and the 

mean amniotic fluid volume was 8.77±4.78 ml. 

Demographic, clinical, and paraclinical history of 

patients is shown in Table 1. 

Table 1. The demographic, clinical, and paraclinical information 

Parameters 
Age (years) 29.78±6.84  
Gestational age at rupture of membranes 32.28±4.30  
Body mass index (kg/m2) 23.63±4.96  
Presence of underlying diseases 48(48.5) 
History of cervical cerclage 9(9.1) 
length of cervix (mm) 23.22±7.84 
Cesarean section delivery 59(59.6) 
1-minute Apgar 7.02±2.13  
5-minute Apgar 8.32±1.93  
Neonatal weight 2030.25±532.59 
Neonatal respiratory distress syndrome 38(38.4) 
Neonatal sepsis 6(6.1) 
Neonatal intraventricular hemorrhage 3(3.0) 
Neonatal death 9(9.1) 
Neonatal hospitalization day 1.65±1.02 
Amniotic fluid volume 8.77±4.78 
Abnormal biophysical profile  4(4.0) 
Abnormal non-stress test 3(3.0) 

Umbilical artery index  1.12±0.34 

C-reactive protein 14.71±25.06 
White blood cell count 11301.92±2950.91 
Cerebral artery index  1.79±0.36 
Erythrocyte sedimentation rate 45.11±16.32 
Neutrophil-to-lymphocyte ratio 76.93±5.81 
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The route of delivery was cesarean section in 59 

(59.6%) women. Overall, 38 infants (38.4%) had RDS, 

6 (6.1%) had sepsis, and 9 (9.1%) died. There was a 

significant relationship between PI and first-minute 

(P=0.29) and fifth minute (P=0.043) Apgar score, but 

no significant relationship was found with other 

neonatal variables. In addition, examining the 

relationship between neonatal outcomes of delivery 

and amniotic fluid volume revealed no significant 

correlation (Table 2). 

 

 

Table 2. Studying the relationship between neonatal outcomes and average amniotic fluid volume 

Variable 
Amniotic fluid volume (ml) 

P-value 
Mean±SD Min Max 

Neonatal sepsis 

Negative 8.52±4.61 0 20 
 

0.176 
Positive 12.55±6.22 2 22 

Total 8.77±4.78 0 22 

Neonatal respiratory distress 

Negative 9.24±4.59 1 21 
 

0.228 
Positive 8.01±5.04 0 22 

Total 8.77±4.78 0 22 

Neonatal cerebral hemorrhage 

Negative 8.63±4.60 1 20 
 

0.472 
Positive 13.20±9.01 0 22 

Total 8.77±4.78 0 22 

Neonatal hospitalization 

Negative 6.00 - - 
 

0.934 
Positive 8.97±7.53 1 22 

Total 8.97±4.78 0 22 

Neonatal mortality 

Negative 9.17±4.48 0 22 
 

0.342 
Positive 8.22±5.16 1 21 

Total 8.77±4.78 0 22 

1st minute Apgar 

8-10 7.81±4.80 1 22 
 

0.392 
<8 1.65±1.02 0 21 

Total 8.77±4.78 0 22 

minute Apgar th5 

8-10 8.95±4.78 1 22 
 

0.392 
<8 7.81±4.80 0 21 

Total 8.77±4.78 0 22 

Umbilical cord pH 

≥7.30 8.77±4.86 0 22 
 

 

0.981 

7-7.29 8.75±4.57 1 21 

<7.29 6.89 - - 

Total 8.77±4.78 0 22 

 
Table 3. Studying the relationship between neonatal outcomes and average umbilical artery index (PI) 

Variable 
Umbilical artery index (PI) 

P-value 
Mean±SD Min Max 

Neonatal sepsis 
Negative 1.12±0.34 0.09 2.76 

0.510 
Positive 1.22±0.34 0.1 2.70 

Neonatal respiratory distress 
Negative 1.14±0.40 0.11 2.76 

0.554 
Positive 1.10±0.21 0.09 2.73 

Neonatal cerebral hemorrhage 
Negative 1.12±0.40 0.09 2.76 

0.733 
Positive 1.20±0.33 0.15 2.75 

Neonatal hospitalization 
Negative 1.13 - - 

0.849 
Positive 1.08±0.24 0.09 2.76 

Neonatal mortality 
Negative 1.12±0.35 0.09 2.75 

0.866 
Positive 1.13±0.18 0.12 2.76 

1st minute Apgar 
8- 10 1.06±0.25 0.09 2.76 

0.029 
< 8 1.22±0.42 0.15 2.75 

minute Apgar th5 
8- 10 1.08±0.29 0.09 2.74 

0.043 
< 8 1.35±0.48 0.12 2.76 

Umbilical cord pH 

≥7.30 1.13±0.35 0.1 2.76 

0.581 7-7.29 1.09±0.27 0.09 2.76 

<7.29 6.89 - - 
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4. Discussion 

The results of the present study showed that the mean 

age of the patients was 29.78±6.84 years, and the mean 

gestational age was 31.22±4.23 weeks. In addition, 59 

(59.6%) women had a cesarean section, and the rest had 

vaginal delivery. Regarding neonatal complications, 38 

(38.4%) infants had RDS, 6 (6.1%) had sepsis, 3 

(3.0%) had IVH, and 9 (9.1%) died. It was also found 

that there was a significant relationship between PI and 

Apgar scores at first minute and fifth-minute Apgar 

scores. No significant relationship was found with 

other variables such as amniotic fluid volume and 

neonatal outcomes. These findings are consistent with 

those of other studies (30,31). 

The cause of PROM is not always clear. However, 

infection, placental disorders such as placental 

insufficiency or retroplacental hematoma are the most 

important causes. Other factors of PROM include a 

history of preterm labor, vaginal bleeding during 

pregnancy, direct trauma to abdomen, cervical surgery 

or a short cervix, a history of placental abruption, 

increased amniotic fluid volume, and multiple 

pregnancies (32). 

 The most common complications of premature 

PROM include preterm delivery, postpartum 

septicemia, RDS, pulmonary hypoplasia, umbilical 

cord prolapse, and chorioamnionitis (33,34). 

Singh et al., showed that there was a significant 

relationship between Doppler indices and the variables 

of umbilical cord pH, gestational age, first-minute 

Apgar score, type of delivery, and myometrial 

thickness (35). Their results were somewhat consistent 

with the findings of the present study. The reason for 

the lack of complete agreement could be related to 

study design, patient selection, or differences in sample 

size of the studies. 

Abdallah et al., also showed that cervical length 

indices and type of delivery can help diagnose PROM 

through ultrasound indicators, but they did not find a 

significant association with neonatal outcomes (36), 

which is like the present study. 

Amniotic fluid measurement is directly dependent on 

the experience of the sonologist, and factors such as the 

presence of fetal organs in the fluid sac, the condition 

of the fetal bladder, and other factors affect the result 

(37). 

In a study by Wolde et al., it was found that the rate 

of PROM was significantly associated with a history of 

miscarriage, uterine manipulation, and urinary tract 

infection during pregnancy (38). 

Telayneh et al., showed that multiple pregnancy, 

polyhydramnios, and uterine manipulations such as 

cerclage and uterine anomalies are important 

associated factors with PROM (39). 

In general, it can be said that the incidence of PROM 

in patients can be affected by various factors, which 

can be evaluated based on ultrasound indicators or 

other diagnostic methods (40). On the other hand, 

based on the clinical conditions of patients, the 

experience and skill of the sonologist, as well as some 

confounding factors, the results of studies can differ, 

which necessitates planning more comprehensive and 

complete studies by unifying these factors (40,41). 

The limited number of participants and the lack of 

timely referral and follow-up of necessary tests and 

examinations were among the most important 

limitations of this study, which was attempted to be 

largely overcome by regular and careful follow-up of 

the patients. 

 

5. Conclusion 

Finally, the results of the present study showed that 

there was a reverse significant relationship between the 

PI ultrasound index and the 1-minute and 5-minute 

Apgar scores in pregnant women with PPROM. 

However, to confirm these findings, it is suggested 

those further studies with a larger sample size be 

conducted in the future. 

 

6. Declarations 

Acknowledgments 

The conceptualization, design, data analysis and 

preparation of this research study. A.S.J and S.H: 

Conceptualization, study design, literature search; S.D, 

Z.A and N.F: data collection, literature search, and 

manuscript writing; B.S, A.A and H.E: statistical 

analysis and manuscript editing. All authors confirmed 

the final version of the manuscript. 

 

Ethical Considerations 

This study was approved by the ethics committee of 

Tehran University of Medical Sciences (ethical code: 

IR.TUMS.MEDICINE.REC.1401.277). All 

participants gave oral and written informed consent 

before enrolling in the study. 

 

Authors' Contributions 

None. 

 

Conflict of Interest 

The author declares that there is no conflict of 

interest. 

 

Fund or Financial Support 

The author declares that there is no financial support. 
 

 



Reyam Alsaadi, et al. 228 

      Volume 11, March 2026       Journal of Obstetrics, Gynecology and Cancer Research 

 

 

 

1. Tchirikov M, Schlabritz-Loutsevitch N, Maher 

J, Buchmann J, Naberezhnev Y, Winarno AS, et 

al. Mid-trimester preterm premature rupture of 

membranes (PPROM): etiology, diagnosis, 

classification, international recommendations of 

treatment options and outcome. J Perinat Med. 

2018;46(5):465-88. [doi:10.1515/jpm-2017-

0027] 

2. Simhan HN, Canavan TP. Preterm premature 

rupture of membranes: diagnosis, evaluation and 

management strategies. BJOG. 2005;112 Suppl 

1:32-7. [doi:10.1111/j.1471-

0528.2005.00582.x] 

3. Shehla N, Ali F, Rubina B, Ruqqia S. Prevalence 

of PPROM and its outcome. J Ayub Med Coll 

Abbottabad. 2007;19(4):14-7. 

[PMID:18693588] 

4. Abedini F, Mohammadian Amiri M, Danaei M, 

Eshraghi N. Assessment of communication AFI 

and uterocervical angle with pregnancy duration 

in patients with preterm premature rupture of 

membranes 24–34 weeks. J Obstet Gynecol 

Cancer Res. 2022;7(6):489-96. 

[doi:10.30699/jogcr.7.6.489] 

5. TC O, Enwereji J, Okoro O, Adiri C, Ezugwu E, 

Agu P. The incidence and management outcome 

of preterm premature rupture of membranes in a 

tertiary hospital in Nigeria. Am J Clin Med Res. 

2014;2(1):14-7. 

6. Menon R, Richardson LS. Preterm prelabor 

rupture of the membranes: a disease of the fetal 

membranes. Semin Perinatol. 2017;41(7):409-

19. [doi:10.1053/j.semperi.2017.07.012] 

7. Caughey AB, Robinson JN, Norwitz ER. 

Contemporary diagnosis and management of 

preterm premature rupture of membranes. Rev 

Obstet Gynecol. 2008;1(1):11-22. 

[PMID:18701929] 

8. Morris JM, Roberts CL, Bowen JR, Patterson 

JA, Bond DM, Algert CS, et al. Immediate 

delivery compared with expectant management 

after PPROM close to term (PPROMT trial). 

Lancet. 2016;387(10017):444-52. 

[doi:10.1016/S0140-6736(15)00724-2] 

9. van der Ham DP, van der Heyden JL, Opmeer 

BC, Mulder AL, Moonen RM, van Beek JHJ, et 

al. Management of late-preterm premature 

rupture of membranes: the PPROMEXIL-2 trial. 

Am J Obstet Gynecol. 2012;207(4):276.e1-10. 

[doi:10.1016/j.ajog.2012.07.024] 

10. Meller CH, Carducci ME, Ceriani Cernadas JM, 

Otaño L. Preterm premature rupture of 

membranes. Arch Argent Pediatr. 

2018;116(4):e575-81. 

[doi:10.5546/aap.2018.eng.e575] 

11. Jena BH, Biks GA, Gete YK, Gelaye KA. 

Incidence of PPROM and its association with 

inter-pregnancy interval. Sci Rep. 

2022;12(1):5714. [doi:10.1038/s41598-022-

09743-3] 

12. Kumar D, Moore RM, Mercer BM, Mansour 

JM, Redline RW, Moore JJ. The physiology of 

fetal membrane weakening and rupture 

revisited. Placenta. 2016;42:59-73. 

[doi:10.1016/j.placenta.2016.03.015] 

13. Moore RM, Mansour JM, Redline RW, Mercer 

BM, Moore JJ. The physiology of fetal 

membrane rupture. Placenta. 2006;27(11-

12):1037-51. 

[doi:10.1016/j.placenta.2006.01.002] 

14. Joyce EM, Diaz P, Tamarkin S, Moore RM, 

Strohl A, Stetzer B, et al. In-vivo stretch of term 

human fetal membranes. Placenta. 2016;38:57-

66. [doi:10.1016/j.placenta.2015.12.011] 

15. Belden M. Obstetrics and Gynecology: A 

Competency-Based Companion. Elsevier; 2010. 

16. Oyen ML, Calvin SE, Landers DV. Premature 

rupture of the fetal membranes: is the amnion 

the major determinant? Am J Obstet Gynecol. 

2006;195(2):510-5. 

[doi:10.1016/j.ajog.2006.02.010] 

17. Lee T, Carpenter MW, Heber WW, Silver HM. 

Risks of recurrent complications after PPROM. 

Am J Obstet Gynecol. 2003;188(1):209-13. 

[doi:10.1067/mob.2003.115] 

18. Savitz DA, Blackmore CA, Thorp JM. 

Epidemiologic characteristics of preterm 

delivery. Am J Obstet Gynecol. 

1991;164(2):467-71. [doi:10.1016/s0002-

9378(11)80001-3] 

19. Marcellin L, Goffinet F. Biological markers in 

PPROM. Clin Chem Lab Med. 

2012;50(6):1015-9. [doi:10.1515/cclm-2011-

1850] 

20. Haseli A, Afshar B. Accuracy of sanitary pad 

nitrazine test. Int J Health Stud. 2018;4(1):9-13. 

References 

https://doi.org/10.1515/jpm-2017-0027
https://doi.org/10.1515/jpm-2017-0027
https://doi.org/10.1111/j.1471-0528.2005.00582.x
https://doi.org/10.1111/j.1471-0528.2005.00582.x
https://pubmed.ncbi.nlm.nih.gov/18693588/
https://doi.org/10.30699/jogcr.7.6.489
https://doi.org/10.1053/j.semperi.2017.07.012
https://pubmed.ncbi.nlm.nih.gov/18701929/
https://doi.org/10.1016/s0140-6736(15)00724-2
https://doi.org/10.1016/j.ajog.2012.07.024
https://doi.org/10.5546/aap.2018.eng.e575
https://doi.org/10.1038/s41598-022-09743-3
https://doi.org/10.1038/s41598-022-09743-3
https://doi.org/10.1016/j.placenta.2016.03.015
https://doi.org/10.1016/j.placenta.2006.01.002
https://doi.org/10.1016/j.placenta.2015.12.011
https://doi.org/10.1016/j.ajog.2006.02.010
https://doi.org/10.1067/mob.2003.115
https://doi.org/10.1016/s0002-9378(11)80001-3
https://doi.org/10.1016/s0002-9378(11)80001-3
https://doi.org/10.1515/cclm-2011-1850
https://doi.org/10.1515/cclm-2011-1850


229 Ultrasound indicators and PROM 

      Volume 11, March 2026       Journal of Obstetrics, Gynecology and Cancer Research 

21. Iqbal S, Zafar MA-F, Ilyas M, Javaid M, Rahat 

F. Diagnostic accuracy of β-HCG and nitrazine 

test. Pak Postgrad Med J. 2022;33(3):50-5. 

22. Liang DK, Qi HB, Luo X, Xiao XQ, Jia XY.  

Comparative diagnostic tests for PROM. J 

Obstet Gynaecol Res. 2014;40(6):1555-60. 

[doi:10.1111/jog.12381] 

23. Medina TM, Hill DA. PPROM: diagnosis and 

management. Am Fam Physician. 

2006;73(4):659-64. [PMID:16506709] 

24. Neil PR, Wallace EM. Amnisure usefulness in 

PROM. Aust N Z J Obstet Gynaecol. 

2010;50(6):534-8. [doi:10.1111/j.1479-

828x.2010.01238.x] 

25. Esin S, Tohma YA, Alay I, Guden M, Colak E, 

Demirel N, et al. Amnisure vs speculum exam. J 

Obstet Gynaecol. 2021;41(5):703-7. 

[doi:10.1080/01443615.2020.1789949] 

26. Thumm B, Walsh G, Heyborne KD. Diagnosis 

of rupture of membranes. Am J Obstet Gynecol 

MFM. 2020;2(4):100200. 

[doi:10.1016/j.ajogmf.2020.100200] 

27. Ronzoni S, Boucoiran I, Yudin MH, Coolen J, 

Pylypjuk C, Melamed N, et al. Guideline No. 

430. J Obstet Gynaecol Can. 2022;44(11):1193-

208.e1. [doi:10.1016/j.jogc.2022.08.014] 

28. Newnham JP, Dickinson JE, Hart RJ, Pennell 

CE, Arrese CA, Keelan JA. Strategies to prevent 

preterm birth. Front Immunol. 2014;5:584. 

[doi:10.3389/fimmu.2014.00584] 

29. Thomson A. Green-top Guideline No. 73. 

BJOG. 2019;126(9):e152-66. 

[doi:10.1111/1471-0528.15803] 

30. El-Achi V, Aggarwal S, Hyett J. Interventions to 

prevent PPROM. Fetal Diagn Ther. 2022;49(5-

6):273-8. [doi:10.1159/000525655] 

31. Aviram A, Quaglietta P, Warshafsky C, Zaltz A, 

Weiner E, Melamed N, et al. Ultrasound 

assessment in PPROM. Ultrasound Obstet 

Gynecol. 2020;55(6):806-14. 

[doi:10.1002/uog.20403] 

32. Weiner E, Barrett J, Zaltz A, Ram M, Aviram A, 

Kibel M, et al. Amniotic fluid volume and 

neonatal morbidity. Ultrasound Obstet Gynecol. 

2019;54(6):767-73. [doi:10.1002/uog.20256] 

33. Bouvier D, Forest JC, Blanchon L, Bujold E, 

Pereira B, Bernard N, et al. Risk factors and 

outcomes of PPROM. J Clin Med. 

2019;8(11):1987. [doi:10.3390/jcm8111987] 

34. Aracic N, Stipic I, Jakus Alujevic I, Poljak P, 

Stipic M. Cervical length and cesarean risk. J 

Matern Fetal Neonatal Med. 2017;30(1):99-104. 

[doi:10.1515/jpm-2016-0057] 

35. Singh S, Gupta N. Myometrial thickness and 

labor prediction. J South Asian Feder Obst 

Gynaecol. 2022;13(6):415-21. 

36. EL-Hofy Reham A, Shehata Safia I, Abou EL-

Naga Azza F, Bahnassy Mohamed H, Gewaifel 

Gihan I, Gamaleldin, Nahla A. Geospatial 

analysis of end-stage renal disease among 

patients attending hemodialysis units in 

Alexandria, Egypt. J Arab Soc Med Res. 

2023;18(2):142-8. 

[doi:10.4103/jasmr.jasmr_18_23] 

37. Alfirevic Z, Stampalija T, Dowswell T. Fetal 

and umbilical Doppler ultrasound. Cochrane 

Database Syst Rev. 2017;(6):CD007529. 

[doi:10.1002/14651858.cd007529.pub4] 

38. Wolde M, Mulatu T, Alemayehu G, Alemayehu 

A, Assefa N. Predictors and perinatal outcomes 

of pre-labor rupture of membrane among 

pregnant women admitted to Hiwot Fana 

Comprehensive Specialized University 

Hospital, Eastern Ethiopia: a retrospective 

study. Obstet Gynecol. 2023;10:1269024. 

[doi:10.3389/fmed.2023.1269024] 

39. Telayneh AT, Ketema DB, Mengist B, Yismaw 

L, Bazezew Y, Birhanu MY, et al. PROM and 

associated factors. PLOS Glob Public Health. 

2023;3(3):e0001702. 

[doi:10.1371/journal.pgph.0001702] 

40. Habte A, Dessu S, Lukas K. Determinants of 

PROM. Int J Womens Health. 2021;13:613-26. 

[doi:10.2147/ijwh.s314780] 

41. Huang S, Xia W, Sheng X, Qiu L, Zhang B, 

Chen T, et al. Maternal lead exposure and 

PROM. BMJ Open. 2018;8(7):e021565. 

[doi:10.1136/bmjopen-2018-021565] 

 

 How to Cite This Article:  

Jamal AS, hantoushzadeh S, Sahebdel B, Abiri A, Adib Z, Faraji N, Etemadzadeh H. The role of ultrasound 

indicators in managing pregnant women with premature rupture of membranes. J Obstet Gynecol Cancer Res. 

2026;11(3):224-229. 

Download citation:                             RIS | EndNote | Mendeley |BibTeX | 

 

https://doi.org/10.1111/jog.12381
https://pubmed.ncbi.nlm.nih.gov/16506709/
https://doi.org/10.1111/j.1479-828x.2010.01238.x
https://doi.org/10.1111/j.1479-828x.2010.01238.x
https://doi.org/10.1080/01443615.2020.1789949
https://doi.org/10.1016/j.ajogmf.2020.100200
https://doi.org/10.1016/j.jogc.2022.08.014
https://doi.org/10.3389/fimmu.2014.00584
https://doi.org/10.1111/1471-0528.15803
https://doi.org/10.1159/000525655
https://doi.org/10.1002/uog.20403
https://doi.org/10.3390/jcm8111987
https://doi.org/10.1515/jpm-2016-0057
https://doi.org/10.4103/jasmr.jasmr_18_23
https://doi.org/10.1002/14651858.cd007529.pub4
https://doi.org/10.3389/fmed.2023.1269024
https://doi.org/10.1371/journal.pgph.0001702
https://doi.org/10.2147/ijwh.s314780
https://doi.org/10.1136/bmjopen-2018-021565
https://www.jogcr.com/?_action=export&rf=ris&rc=718859
https://www.jogcr.com/?_action=export&rf=enw&rc=718859
https://www.jogcr.com/?_action=export&rf=ris&rc=718859
https://www.jogcr.com/?_action=export&rf=bibtex&rc=718859

